The success of a construction project hinges on the effective and efficient management of human resources. The stress of human resources is directly related with work performance, and as such, should be managed to improve work performance. This study examined the correlation between job stress and job satisfaction among building construction project managers. A questionnaire to measure work performance was created by referring to the Korean Occupational Stress Questionnaire Short Form developed by the Korean Occupational Safety & Health Agency, as well as a previous study. The mean job satisfaction score of field managers was 3.6, which suggests that they are generally satisfied in their current job environment. A Pearson's correlation analysis showed that the field managers that were satisfied with their job had less job stress. These results could be used for the effective management of construction site managers and to improve their job performance in the field.
1. Introduction
Research background and objective
To ensure a successful a construction project, field managers must systematically manage multiple factors, including construction duration and cost, quality, and safety. However, to complete a construction project successfully, not only the management factors but also the managers themselves should be considered. It is no exaggeration to say that the success of a construction project hinges on how effectively the field managers are managed [1] .
To perform a construction project successfully, the working environment must be a place where field managers can work to their full capacity. But field managers in construction are usually under a heavy workload [2] . As well, field managers deal with a high amount of mental and physical stress because they need to work on holidays, come early to the site, and deal with any safety accidents [3] . The excessive workload and high stress reduce the job satisfaction level of field managers, and this is confirmed by the fact that there has been a gradual increase in workers changing jobs at construction companies [4] .
An appropriate level of stress helps improve the work efficiency of field managers, while an excessive level of job stress can have an adverse effect on job performance [5] . In addition, when the job satisfaction is low among workers, it was found to have a negative impact on the work performance [6] . Therefore, to improve the job performance of field managers at construction sites, job stress and job satisfaction need to be studied.
Job stress in the construction field has been actively studied in Korea [5, 7, 8, 9, 10, 11, 12] , and so has job satisfaction [6, 13, 14, 15] . In addition, the relation between job stress and job satisfaction among construction workers has been also investigated [16, 17] . However, the correlation between job stress and satisfaction for construction field managers has not yet been examined.
Therefore, this study aims to analyze the correlation between job stress and job satisfaction of field mangers working at domestic construction sites.
Research scope and methodology
The scope of this study is limited to field managers of construction projects who work for the top 30 construction companies in Korea, as the job stress and job satisfaction of field managers who work for mid-and small-sized construction companies may be different from those of the managers for large construction companies due to differences in working conditions, including salary and wages, and the possibility of promotion.
To investigate the job stress and job satisfaction of field managers of a construction project, the methods of measuring job stress and job satisfaction were first selected. Job stress and job satisfaction were measured through a questionnaire. The most appropriate questions were selected for the questionnaire after reviewing questionnaires in previous studies. The data was collected from February, 2013 to March, 2013. Of 113 questionnaires collected, a total of 109 questionnaires were analyzed after excluding those with unsatisfactory or missing responses. The average years of work experience of the field managers who participated in the survey was found to be 9.15. The statistical program, SPSS, was used to analyze the correlation between job stress and satisfaction.
Discussion of the relationship between job stress and job satisfaction
It is difficult to define job stress in a clear-cut way, but workers are under job stress when a worker feels it is difficult to handle the working environment with their personal ability or when the company does not provide a working environment that is suitable for the worker's personal motivation or capability [16] . There are many different definitions of job satisfaction, but to be as specific as possible, job satisfaction is a positive emotional state or pleasure coming out of an evaluation of job performance or of the job itself, which can be referred as an emotional response, a level of pleasure coming from a job [18] .
Job stress and job satisfaction are related with the state of feeling in the course of job performance, and the two factors are directly related with each other. Traditionally, job stress has been viewed as having a negative relationship with job satisfaction; however, job stress is considered as a challenge, and there is a perspective that views a certain level of job stress as being positive for job satisfaction [11] . Job stress and job satisfaction are correlated with each other positively or negatively, and many studies have been conducted to understand the correlation between job stress and job satisfaction [16, 17] .
However, the correlation between job stress and job satisfaction may vary depending on one's personal disposition regarding the working environment, so it is difficult to apply the results of a study on workers to field managers. For this reason, this study is differentiated from the previous studies in the correlation analysis between job stress and job satisfaction of field managers.
3. Measurement of job stress and job satisfaction
Measurement of job stress
The job stress of field managers in a construction project can be measured through the factors that have an impact on the job stress [12] . There are so many previous studies to mention how to measure job stress through influencing factors on job stress. However, in this study the Occupational Stress Scale for Korean Employees developed by the Korean Occupational Safety and Health Agency(KOSHA) was used to measure job stress of field manages in a construction project [19] because the scale was developed fit for Korean employees by a team of KOSHA after reviewing many occupational stress scale instruments developed, and the scale has been validated as an occupational stress scale through many cases.
There are two versions of the Occupational Stress Scale for Korean Employees: Standard(43 questions) and Abbreviated(24 questions). The abbreviated version was used for this study since the standard version has too many questions so that the respondents expressed a little burdensome to fill out the questionnaire.
The abbreviated version of measuring job stress consists of 24 questions in 7 categories(job demand, job control, interpersonal conflict, job instability, organizational system, inappropriate compensation, organizational climate). The job demand category includes the following statements: 'I am always under pressure to meet my deadlines,' 'The workload has been significantly increased,' 'I can get sufficient rest during work,' and 'I have to deal with a couple of jobs at the same time.' The category of job control includes the statements: 'I need to be creative to perform my job,' 'I need a high level of skill and knowledge to perform my job,' 'I am empowered to determine the working time and job performance, and I can make a decision at my discretion,' and 'I can determine my workload and change my work schedule at my discretion. ' The category of interpersonal conflict includes the following statements: 'I can get some help from my boss to finish my work,' 'I can get some help from my colleagues to finish my work,' 'There are people at work who can understand me and my situation whenever I have difficulty with my job.' The category of job instability is comprised of the statements: 'Our company is unstable, and the future of my job is insecure,' and 'There was an undesirable change in my working condition (e.g. layoff) or I expect such a change. ' The category of organizational system includes the statements: 'Our company has a fair and reasonable system for work performance appraisal and personnel (promotion, department placement, etc.),' 'Our company has a good supporting system including staff, space, facility and training if necessary,' 'Our company has an efficient system that enables cooperation between departments without conflict,' and 'I can find an opportunity and path to reflect my ideas. ' The category of inappropriate compensation includes the statements: 'Considering my efforts and performance, my remuneration is appropriate,' 'Considering that my situation is expected to become more favorable, I do my job without feeling burdened,' and 'I am given opportunities to develop and show my ability.' The category of occupational climate consists of the statements: 'I feel uneasy at office dinners,' 'I am given work instructions with no consistent criteria,' 'The working atmosphere is authoritative and vertical,' and 'I get discriminated against sexually.'
Measurement of job satisfaction
The job satisfaction of field managers in a construction project can be measured through the composition factors of the job satisfaction. The job sat-isfaction was measured in different diverse manners in related previous studies. However, we adopted Lee's scale [20] for job satisfaction because he proposed the scale after reviewing the job previous studies on job satisfaction done not only in Korea but also in other countries. For the scale Lee extracted 10 factors considered having the highest validation based on the research criteria of the Society for Human Resources Management (SHRM)of the U.S. and five tools for measuring job satisfaction in the widest use both in Korea and in other countries.
The scale developed by Lee [20] has 6 questions for paid and non-paid employees and 4 questions for paid employees only. All of the 10 questions were used in this study because the subjects of this study, namely field managers, are all paid employees. The 10 questions consist of salary/income, job stability, job contents, job environment, communication and relationship, boss' supervision, comradeship, company policy, welfare facility, and job satisfaction.
Effect of job stress on job satisfaction

Verification of reliability and validity of the variables
To measure the job stress and job satisfaction in 7 categories, the questionnaire was comprised of diverse questions. Therefore, the reliability must be analyzed using Chronbach's Alpha to verify the consistency of the questions in each category, and a factor analysis should be performed to determine whether the questions are fit for each category. However, the reliability and validity were not verified because the scales used in this study have already been verified in previous studies [17, 20] . In addition, the questions should be identical to compare the job stress measured in this study with the score of Korean standard occupational stress.
Analysis of job stress of field managers
The job stress of field managers in a construction project was measured through a survey. As aforementioned, the abbreviated version of the "Occupational Stress Scale for Korean Employees" (24 questions) developed by KOSHA was used in this study. The survey results were turned into scores using Equation(1) [19] .
(sum of score-number of question) ×100 ---(1) (highest score-number of question) ×100 --- (1) The job stress scores of field managers shown in Table 1 were compared with the average job stress scores of Korean men and Korean women announced by KOSHA. The result of the entire field managers was compared with that of the average score of Korean men because 90.83% of all the respondents (99 people of a total of 109 people) were men. It reflects the reality that the position of field managers at construction sites is still man dominated.
The job stress of the field mangers was shown lower compared with that of the average of Korean men. To be more specific, the job stress was shown much lower than average scores of Korean men in all the categories(job control, interpersonal conflict, job instability, organizational system, inappropriate, compensation, organizational climate) except the category of job demand. In particular, the job stress was shown lowest in the category of job control, which is believed because they have high authority in their job including working time and workload, and they get less stressed.
In the categories of interpersonal conflict, job instability, organizational system, inappropriate compensation and organizational climate the job However, the job stress of female field managers was shown lower than the average of Korean women but slightly higher than male field manages. It can be interpreted that female managers may feel job intensity slightly higher than male mangers. However, female managers were only 10 people and it is hard to generalize the result.
Analysis of job satisfaction of field managers
The job satisfaction of field managers was measured by survey. The 5-point Likert scale(very satisfied-5, very dissatisfied-1) was used to evaluate job satisfaction in this study. The result of job satisfaction was 3.6 on average, which means that the field managers in construction projects are overall satisfied with their job (See Table 2 ). To be more specific, the score in the comradeship was 3.91, followed by communication/relationship with 3.78, job satisfaction with 3.68 and job environment with 3.65 in that order. On the other hand, the score of welfare policy and company policy was 3.25, the lowest of all. Through the results, field managers working for large construction companies have higher job satisfaction in terms of job environment compared with those in small-and medium-sized companies.
However, the satisfaction was not high in the factors such as working on holidays and coming to the site early, common in the construction industry. The satisfaction was not high either in the company policy including layoff due to economic downturn in the construction industry.
Correlation between job stress and job satisfaction
To analyze the correlation between the job stress and job satisfaction of field managers in construction projects, 7 factors for job stress and job satisfaction were set as variables and then the correlation analysis was performed using SPSS. Through the result of correlation analysis, of 7 factors for job stress, 6 factors were found to have a statistical significance in correlation except job demand. The 6 factors (job control, interpersonal conflict, job instability, organizational system, inappropriate compensation, organizational climate) had a negative correlation, which means that the higher the job satisfaction the lower the job stress. In interpersonal conflict, organizational system and inappropriate compensation, Pearson coefficient was shown to be -6.0 or higher, which indicates that they have a high negative correlation with job satisfaction(See Table 3 ). When they get more stressed from their boss or colleagues, when they feel harder to get promoted or get some help from other department, or when they think they get lower rewards, the job satisfaction is shown lower.
The lower the job satisfaction, the more negative effect it has on the job performance [6] . Therefore, when the job stress is more relieved, the job satisfaction can be raised, which can have a positive effect on the job performance, accordingly. In particular, the job stress related with interpersonal conflict, organization system, and inappropriate compensation was shown to have a high correlation with job satisfaction, and it should be prioritized in management.
Conclusion
The job stress and job satisfaction of field managers of construction projects at large construction companies were measured. The results showed that the job stress of field managers in construction projects was lower than the average for Korean men. The stress of field managers was found to be lower in the area of job control because they have a higher level of authority in their job and can adjust their schedule and workload at their discretion. For this reason, they may get less stressed out.
The job satisfaction of field managers was shown to be higher than average overall because the field managers investigated in this study who work for large construction companies are satisfied with their job to some degree.
Through the correlation analysis between job stress and job satisfaction, it was found that job stress has a negative correlation with job satisfaction. In particular, in interpersonal conflict, organizational system, and inappropriate compensation, the negative correlation between job stress and job satisfaction was shown to be much higher. Therefore, to increase job satisfaction, the job stress related with interpersonal conflict, organizational system, and inappropriate compensation should be reduced.
This study was focused on field managers working for large construction companies, and the research findings could not be applied to every field manager. Therefore, the correlation between job stress and job satisfaction of field managers working for small-to-medium-sized companies should be studied. In addition, the correlation between job stress and job performance needs to be directly analyzed in future research. It is expected that this data will be of great help in the field to increase job performance and manage construction sites.
